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DETAILED ACTION 
Comments 

Claims 37-72 are examined on the merits in the current Office action. 
It is also noted that cancelled claims 19-24 should not contain text: 
[see37C.F.R. 1.121(c)(4)]. 

Information Disclosure Statement 

The Information Disclosure Statement filed 20 October 2006 corrects for the 
deficiencies in the IDS filed on 19 March 2004. 



Specification 

The objections to the disclosure are withdrawn due to amendments made by the 
applicant to the specification on 20 October 2006. 

Claim Rejections - 35 USC §112 

The rejection of claims 37-72 under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for a metal ion composed of a single atom, does not 
reasonably provide enablement for a polyatomic metal ion is withdrawn due to 
amendments made by the applicant to the set of claims filed on 20 October 2006. 

The rejection of claims 37-72 under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
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applicant regards as the invention is withdrawn due to amendments made by applicant 
to the set of claims filed on 20 October 2006. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 52, 53, 70 and 71 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 52, 53, 70 and 71 are indefinite because they list values of charge without 
assigning a sign (negative or positive) to the value. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

35 U.S.C. 103 Rejection #1 : 

Claims 37-47, 49-65, and 67-72 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Huheey et al. [Inorganic Chemistry, Fourth Edition, 1993, 
HarperCollins College Publishers] in view of Marchi et al. [Journal of Physics: 
Condensed Matter, volume 2, 1990, pages 5833-5848] as evidenced by Crawford 
[CH186 Lecture Presentation: Transition Metal/Coordination Chemistry accessed at 
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http://chemistry.semo.edu/crawford/ch1 86/lectures/ch20/index.html on 5 January 2007, 
last updated on 25 February 1999]. 

Claims 37 and 55 are the machine and computer readable media for performing 
molecular dynamics simulations of monoatomic metal ions attached to dummy atoms. 

Claims 38-39 and 56-57 limit claims 37 and 55, respectively, to dummy atom 
masses. 

Claims 40-43 and 58-61 limit claims 37 and 55, respectively, to shapes of the 
complex. 

Claims [44-47, 49] and [62-65, 67] limit claims 37 and 55, respectively, to species 
of metal ions to be used. 

Claims 50-51 and 68-69 limit claims 37 and 55, respectively, to comparisons of 
empirical and computational solvation energies. 

Claims 52-54 and 70-72 limit claims 37 and 55, respectively, to charge values of 
dummy atoms. 

On pages 397-399 of Huheey et al., Huheey et al. give details on crystal field 
theory. Specifically, Huheey et al. explain Crystal Field Effects for octahedral symmetry. 
Figure 1 1.6 on page 397 of Huheey et al. illustrates the model of crystal field theory for 
a monoatomic metal with a finite radius and black ligands. For examples of radii of 
monoatomic metals, see page 292 of Huheey et al. For examples of metal complexes 
to be utilized in crystal field, theory, see Table 1 1 .6 on page 406 on Huheey et al. The 
ligands fit the criteria for mass and charge for "dummy atoms," as stated in the instant 
claims, (i.e. Iron has a charge of +2 and a mass of 56 g/mol, fulfilling the requirements 
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of the instant claims). The metals in Table 1 1 .6 of Huheey et al. include iron (a 
transition metal). Figure 11.15 on page 410 of Huheey etal. includes calcium and zinc 
as having a role in crystal field theory. 

Furthermore, Figure 1 1 .10 of Huheey et al. illustrates a tetrahedral configuration 
for crystal field theory with the ligands as black and white circles at the apices of the 
polyhedron, and the metal at the center of the representation. 

Huheey et al. uses the term "ligands" instead of "dummy atoms." In addition, 
Huheey et al. does not conduct molecular dynamics simulations on a computer or 
computer readable medium with the complexes. Huheey et al. does not measure the 
energy of solvation of the metal ions as well. 

Dummy atoms are defined in the specification on page 7, lines 29-30 as "an atom 
that is assigned a van der Waals size of zero. That is, a dummy atom is basically a 
point charge." 

In the online lection of Crawford, Crawford states in slide 39 of 60, that crystal 
field theory "treats ligands as point negative charges." Consequently the description of 
ligands of Huheey et al. is synonymous with the definition of "dummy atom" in the 
instant specification. 

The article of Marchi et al., entitled, "Solvation and ionization of alkali metals in 
liquid ammonia: a path integral Monte Carlo study," states in the first sentence of the 
abstract, "Quantum path integral Monte Carlo calculations have been used to study the 
properties of the alkali atoms Li, Na, and Cs immersed in liquid ammonia." 
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Molecular dynamics simulation details are discussed in section 3.2.1. on page 
5836 of Marchi et al. Furthermore, the acknowledgments on page 5848 of Marchi et al. 
mentions that a computer system was used to carry out the simulation. 

In the simulations of Marchi et al., the metal atom interacts with the surrounding 
ammonia molecules. Section 4.2. of Marchi et al., states as a result, "In all cases, the 
calculated PIMC electron total energy for the isolated atom matched the experimental 
value within a few per cent." 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to modify the crystal field theory discussed in Huheey et al. as 
evidenced by the definition of ligand of Crawford in view of the computer molecular 
dynamic simulations of Marchi et al., because Marchi et al. conducts simulations and 
measurements on analogous metal ion complexes than those discussed in Huheey et 
al. with the advantages of computer automation and analysis of the energetics of a 
solvent with the metal in solution to study the properties of alkali atoms (Li, Na, Cs) 
immersed in liquid ammonia. 

35 U.S.C. 103 Rejection #2 : 

Claims 37, 48, 55, and 66 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Huheey et al. as evidenced by Crawford in view of Marchi et al. as 
applied to claims 37-47, 49-65, and 67-72 above, and further in view of Maggiora 
[Journal of the America Chemical Society, volume 95, 1973, pages 6555-6559]. 

Claims 48 and 66 limit the possible metal ion to magnesium. 
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Huheey et al. as evidenced by Crawford in view of Marchi et al. do not show use 
of magnesium as a metal ion. 

The study of Maggiora, entitled, "Electronic structure of porphyrins. All valence 
electron self-consistent field molecular orbital calculations of free base, magnesium, and 
aquomagnesium porphines," 

The first full sentence of column 2 of page 6555 of Maggiora states, "Ground 
state properties are examined, and particular emphasis is placed on examination of the 
MO structure, electron populations, net atomic charges, metal-ligand bonding, and the 
importance of magnesium d orbitals to the bonding." As shown in the slide of Crawford, 
crystal field theory relies on the presence of the d orbitals of a metal. 

It would have been obvious at the time of the instant invention for someone of 
ordinary skill in the art to modify Huheey et al. as evidenced by Crawford in view of 
Marchi as applied to claims 37-47, 49-65, and 67-72 above in further view of Maggiora 
because Maggiora shows how magnesium can possess d orbitals useful in the crystal 
field theory for binding the ligands (dummy atoms). Consequently, it would have been 
obvious for magnesium to be included in the ions disclosed in Huheey et al. 

Conclusion 

No claim is allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 



MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Papers related to this application may be submitted to Technical Center 1600 by 
facsimile transmission. Papers should be faxed to Technical Center 1600 via the 
central PTO Fax Center. The faxing of such pages must conform with the notices 
published in the Official Gazette, 1096 OG 30 (November 15, 1988), 1156 OG 61 
(November 16, 1993), and 1157 OG 94 (December 28, 1993)(See 37 CFR § 1.6(d)). 
The Central PTO Fax Center Number is (571) 273-8300. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Negin, Ph.D., whose telephone number is (571) 
272-1083. The examiner can normally be reached on Monday-Friday from 7am to 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, Andrew Wang, Supervisory Patent Examiner, can be reached at (571) 272- 



Information regarding the status of the application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information on the PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). n r, 



A shortened statutory period for reply to this final action is set to expire THREE 
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